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Description 

Technical Field 

This invention relates to a mechanical connection 
for polarization-maintaining optical fiber and methods 
of making. 

Background of the Invention 

Polarization-maintaining (PM) fibers sustain a 
substantially stable state of polarization in single-mo- 
de transmission and are important in applications 
such as coherent communications, fiber devices and 
sensors and photonic switching. One type of polariza- 
tion-maintaining fiber is a stress-induced bireffrin- 
gent optical fiber disclosed in U.S. patent 4,274,854. 
See also U.S. patents 4,515,436 and 4,529,426. 

Suitable connection technology for fibers is es- 
sential to the successful use of polarization-maintain- 
ing fiber. The suitable connection technology must 
preserve a low loss and minimize polarization extinc- 
tion ratio degradation for the optical fiber. Polarization 
extinction ratio is defined as the logarithm of the ratio 
of power leakage, which is orthogonal to the excited 
polarization axis, to that of the total launched power. 
Splice loss depends only on the transverse and long- 
itudinal offset of the fiber cores whereas the extinc- 
tion ratio depends only on the angular offset between 
the polarization axes of the two fibers. Accordingly, in 
order to obtain acceptable properties through a con- 
nection, it is important to align not only the fiber cores, 
but also the polarization axes. 

Alignment of the polarization axes of the two fib- 
ers to be interconnected, which is very important, 
must be within a tolerance of about 1°; otherwise the 
extinction ratio is degraded substantially. The task of 
aligning the polarization axes would be simplified if 
the polarization axes coincided with the geometric 
axes of the optical fiber cross section. Generally, 
however, polarization-maintaining fibers do not have 
geometric axes that coincide with the polarization 
axes. For a circular cross-section optical fiber, for ex- 
ample, expensive apparatus must be used for a de- 
termination of the direction of the polarization axes. 
However, a polarization-maintaining optical fiber hav- 
ing a generally rectangular transverse cross sectional 
configuration of an outer cladding layer, for example, 
is beneficial and brings the geometric axes and the 
polarization axes into coincidence. It facilitates the 
determination of the direction of the polarization axes. 

In the prior art, most polarization-maintaining fib- 
er splicing techniques have used fusion or adhesive 
bonding. Fusion splicing requires expensive micropo- 
sitioners to align the cores in addition to rotational sta- 
ges to search for the polarization axes of the funda- 
mental mode. Furthermore, problems occur in polar- 
ization-maintaining fiber splicing when the residual 



stress profile of a fiber is deformed due to dopant dif- 
fusion during fusion and core deformation in stress- 
induced fibers. Adhesive bonding has shown some in- 
stabilities due to volume shrinkage during a curing 
5 process. 

Another consideration derives from the fact that 
in many applications, only a relatively short length of 
polarization-maintaining fiber is required. Should 
there be misalignment of the optical fiber cores and 

10 birefringent axes, undesired effects such as exces- 
sive overall attenuation or a reduction in the signal- 
to-noise ratio due to polarization noise, modal noise 
and reflection loss may occur. In some instances, re- 
flections can contribute to laser instability through 

15 optical feedback. 

What is sought after is a passive mechanical con- 
nection system for polarization-maintaining optical 
fibers. The desired connection system should com- 
bine and simplify fiber end preparation, fiber core and 

20 polarization axes alignment. End preparation which is 
accomplished by mounting the fibers in a supporting 
structure and polishing provides connection compo- 
nents that are easier to align than bare fibers. AJso 
needed is alignment hardware which does not require 

25 subsequent operations for alignment retention. A 
mechanical connection system for polarization-main- 
taining fibers would eliminate the problem of stress 
profile deformation during fusion and volume shrink- 
age instabilities due to adhesive bonding. Further- 

30 more, a passive connection system for polarization- 
maintaining fibers is desired. The sought-after pas- 
sive system should be one which facilitates accurate 
alignment of polarization-maintaining optical fiber 
cores and axes without the need for the elaborate mi- 

35 croprositioners that have been used in the past As far 
as is known, the prior art does not include such a 
mechanical connection arrangement for polarization- 
maintaining fibers, 

WO 87/05119 describes an array connector for 

40 polarisation-maintaining optical fibers as described in 
the preamble of claim 1. 

According to the present invention, there is pro- 
vided a connection as defined in claim 1 , ora fiber ter- 
mination as defined in claim 4. 

45 The foregoing problems of the prior art Kave been 
overcome with the mechanical connection system of 
this invention. It should be noted that for purposes of 
this invention, the term mechanical connection sys- 
tem or connection is intended to include connectors 

so or splices as those terms are used in the art. The sys- 
tem includes a polarization-axis reference which is 
external to an optical fiber to facilitate accurate axiai 
alignment of two polarization-maintaining optical fib- 
ers, without the need for expensive and elaborate mi- 

55 cropositioners. In a preferred embodiment, the sys- 
tem includes two ferrule shaving passageways each 
of which is defined by at least one substantially 
straight tine. Polarization-maintaining optical fibers 
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each having a hybrid outer cladding configuration, 
which is defined by at least one substantially straight 
line that is parallel to one of the polarization axes of 
the optica! fiber, are inserted into the passageways. 
Each ferrule has a marking associated therewith in a 
predetermined orientation with respect to the sub- 
stantially straight line of the hybrid cross section of 
the outer cladding layer of the optical fiber end portion 
in the ferrule and hence with respect to one of the po- 
larization axes of the fiber. The connection system fa- 
cilitates alignment of the markings and hence passive 
alignment of the polarization axes of the fibers. Ex- 
tinction ratio measurements may be performed on 
the mechanical connection to carry out active align- 
ment of the polarization-maintaining fibers to en- 
hance the alignment. However, such active alignment 
is not necessary to provide an acceptable mechanical 
connection for the two polarization-maintaining fib- 
ers. 

It should be understood that the polarization- 
maintaining optical fiber includes several cladding 
layers, an outer one of which may be the starting sub- 
strate tube. It is the outer cladding layer which has the 
hybrid configuration in a cross-section transverse to 
a longitudinal axis of the optical fiber. 

In the preferred embodiment, each connector of 
the connection system includes a ferrule and a plastic 
housing in which is disposed an end portion of the fer- 
rule. An end face of a free end portion of a first ferrule 
is destined to become disposed adjacent to the end 
face of a free end portion of a second ferrule. Each 
ferrule has a passageway extending therethrough, at 
least a portion of which that opens to an end face of 
the free end portion is substantially rectangular in a 
cross section transverse to a longitudinal axis of the 
ferrule. Prior to the separation of two ferrules from a 
length of stock, each plastic housing is fitted with a 
tab such that the tab is perpendicular to the long sides 
of the rectangular shape of the passageway. Optical 
fiber to be received in the passageway of each ferrule 
includes an outer cladding layer which has a hybrid 
configuration comprising two ends and two parallel 
sides such that one of the orthogonal polarization- 
axes of the optical fiber is parallel to the parallel sides 
of the outer cladding. As a result, when an end portion 
of a polarization-maintaining fiber is positioned in the 
rectangular passageway, the associated tab is nor- 
mal to the parallel sides or flats of the fiber which are 
parallel to one of the polarization axes of the fiber. For 
a connection, two of the ferrules are supported with 
their tabs aligned thereby causing the polarization 
axes of the optical fibers to be aligned. 

In the preferred embodiment, the first and second 
ferrules are contiguous segments of a length of cyl- 
indrical stock. The first and second ferrules after hav- 
ing been separated from the stock are arranged so 
that their adjacent end faces in a connection system 
were contiguous prior to separation from the stock. 



Further, the first and second ferrules after separation 
are caused to have the same rotational orientation 
with respect to a longitudinal axis of the connection 
system as the ferrules had prior to their separation 
5 from the stock. 

Brief Description of the Drawing 

FIG. 1 is an end view of an end portion of a po- 

10 larization-maintaining optical fiber disposed in a 

passageway of a ferrule with an identification tab 
disposed in a predetermined orientation with re- 
spect to polarization axes of the optical fiber; 
FIG. 2 is an end view of an optical fiber enclosed 

15 in a buffer layer, a strength system and a jacket; 

FIG. 3 is a side elevational view of an optical fiber 
termination assembly which includes a ferrule 
with an optical fiber disposed therein and a hous- 
ing in which the ferrule is mounted; 

20 FIG. 4 is an elevational view partially in section of 

the termination assembly of FIG. 3; 
FIG. 5 is an end view of a ferrule which shows a 
rectangular passageway disposed eccentrically 
with respect to a longitudinal axis of the ferrule; 

25 FIG. 6 is a side elevational view of two terminated 

optical fibers after their interconnection; 
FIG. 7 is an end view of the ferrule of FIG. 5 with 
an optical fiber positioned therein; 
FIG. 8 is an end-view of the ferrule of FIG. 7 after 

30 the optical fiber has.been repositioned within the 

passageway; 

FIG. 9 depicts schematically a length of tubular 
stock comprising several ferrule segments; 
FIG. 1 0 depicts a two ferrule segment portion of 

35 tubular stock prior to separation and having rota- 

tional identification means; 
FIG. 11 is a side elevational view partially in sec- 
tion of the two ferrule arrangement of FIG. 10; 
. FIG. 12 is an end cross sectional view of the ar- 

40 rangement of FIG. 11 as taken along lines 12-12 

thereof; 

FIG. 13 depicts the two segment portion of the 
stock of FIG. 10 after separation; 
FIG. 14 shows an apparatus which is used to im- 
45 plement the connective arrangement of this in- 

vention; and 

FIG. 15 shows schematically a three rod align- 
ment means used in a connective arrangement of 
this invention. 

so 

Detailed Description 

Referring now to FIG. 1, there is shown a polari- 
zation-maintaining optical fiber 20. The polarization- 
55 maintaining optical fiber 20 includes a core 22 and a 
plurality of cladding layers. As a result of the differen- 
tial thermal contraction of the layers, stress-induced 
birefringence is caused when the preform tube is col- 
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lapsed. An outer cladding layer 23 has a hybrid con- 
figuration in a direction transverse to a longitudinal 
axis of the fiber. The hybrid configuration is such that 
it is defined by at least one substantially straight line. 
In the following description, the outer cladding layer 5 
23 includes a rectangular portion having substantially 
parallel sides 27-27 and arcuately shaped end por- 
tions 28-28 each of which is connected to the two par- 
allel sides. It should be understood that at times the 
end portions may have very little or substantially no 10 
curvature. About the outer cladding 23 is disposed a 
coating 25 (see FIG. 2) which may be a UV cured ae- 
ry late material. As can be seen in FIG. 2, the coating 
25 has a circular configuration. 

The polarization-maintaining fiber is manufac- 15 
tured to cause orthogonal polarization axes thereof to 
have a predetermined orientation with respect to the 
at least one substantially straight line which defines 
the outer cladding. That straight line is parallel to one 
of the polarization axes and hence normal to the 20 
other. In the embodiments described herein, the po- 
larization axes have a predetermined orientation with 
respect to the sides 27-27 and the end portions 28- 
28, respectively, which define the configuration of the 
outer cladding layer. That orientation is such that one 25 
of the polarization axes of the optical fiber is parallel 
to the parallel sides 27-27 of the cross sectional con- 
figuration of the outer cladding layer 23. 

Each of the fibers may be provided with a buffer 
layer 32 (see FIG. 2) of PVC for example, and a 30 
strength member 33 such as one made of KEVLAR® 
fibrous material, for example. An outer jacket 35 
which may be comprised of PVC (see FIG. 2) enclos- 
es the buffer layer 32. The completed structure is re- 
ferred to as a single fiber cable and is designated by 35 
the numeral 37. 

Referring now to FIGS. 3-4 there is shown a por- 
tion of one device 30 which is used to terminate a po- 
larization-maintaining optical fiber and facilitate the 
mechanical connection of two polarization-maintain- 40 
ing optical fibers. The device 30 may be referred to as 
a termination device. 

A connection comprises two optical fiber termin- 
ation assemblies each including a termination device 
30 and an end portion of a length of polarization-main- 45 
taining optical fiber. Corresponding elements of the 
termination assemblies are identified with the same 
numerals. The connection is such that longitudinal 
axes 36-36 of the termination devices are coaxial. In 
addition to an end portion of an optical fiber 20, each 50 
termination assembly comprises an optical fiber fer- 
rule or plug 40, having a passageway 41 (see FIG. 1 
and 4) and being made of a glass or ceramic material, 
for example. The passageway 41 has a cross section 
which is defined by at least one straight side, and gen- 55 
erally has a configuration similar to that of the optical 
fiber end portion received therein. In the embodi- 
ments described herein, the passageway 41 has a 



cross-section transverse to a longitudinal axis of the 
ferrule which is substantially rectangular (see FIG. 1 
and 5) and which is at least slightly larger than the 
largest expected transverse cross-section of uncoat- 
ed optical fiber to be terminated therewith. The pas- 
sageway 41 is defined by long sides 38-38 and by 
short sides 39-39. Corners of walls which define the 
passageway are formed with a slight radius which is 
substantially less than the radii of the end portions 28- 
28 of the outer cladding layer of the optical fiber. The 
ferrule 40 has an outer diameter of about 2500 ujti. An 
end face 34 of the plug 40 includes an opening of the 
passageway 41. 

In terminating a cable 37, the coating 25, as well 
as the buffer layer 32, strength member 33 and outer 
jacket 35, is removed from an end portion of an opti- 
cal fiber 20 prior to its termination with a ferrule 40. 
Then a hybrid-shaped, uncoated end portion of opti- 
cal fiber is inserted into the rectangular passageway 
41 of each ferrule 40. The end portion of the optical 
fiber 21 is secured within the passageway 41 of the 
ferrule 40 in accordance with this invention and the 
end faces of the optical fiber and of the ferrule are 
ground and polished. 

Each termination assembly also includes a con- 
nector body 42 (see FIGS. 3-4) made of a plastic or 
metallic material, a compression spring 44 and a tub- 
ular housing 45 made of a metallic material. It should 
be noted that the ferrule 40, the connector body 42 
and the housing 45 each has a cylindrical cross- 
section. 

The connector body 42 includes a separate ori- 
enting means such as a key or tab 43 (see also 
FIG.1), for example, which projects radially from the 
longitudinal axis 36. Importantly, the tab 43 is orient- 
ed to be normal to the long sides 38-38 of the rectan- 
gular passageway 41 and hence is normal to the par- 
allel sides 27-27 of the polarization-maintaining fiber 
20. 

The connector body 42 includes a small diameter 
portion 46 (see FIG. 4) which extends through an 
opening 47 in an internally disposed collar 48 in the 
housing. A retaining washer 49 circumscribes the 
small diameter portion on the outer side of the collar. 
The spring 44 is disposed about the smaller diameter 
portion 46 of the connector body 42 between the col- 
lar 48 and a large diameter portion 51. As a result of 
this arrangement, the spring 44 biases the connector 
body 42 outwardly from the cable to hold the connec- 
tor body within the housing 45. 

Viewing now FIG. 6 which shows a connector 50, 
it can be seen that the housing 45 may include a long- 
itudinally extending slot 55 which at its inner end com- 
municates with a circumferentially extending slot 57. 
The slot 57 is formed so that the tubular wall of the 
housing which defines it includes a latching projection 
58. These slots 55 and 57 are used for securing a ter- 
mination device 30 to another portion of the connec- 
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tor. 

Completing each connector termination device 
30 as is shown in FIG. 6 is a portion 59 which may ex- 
tend from the housing 45 along the optical fiber cable 
in a conically shaped configuration. This portion of 5 
the connector 50 provides strain relief for the termin- 
ation and ensures that the cable can withstand re- 
peated bends in use after interconnection with an- 
other cable without undue stresses being imparted to 
the optical fibers. 10 

A polarisation-maintaining optical fiber 20 is pre- 
pared for termination with a ferrule 40 by removing 
the coating from an end portion of the fiber. The end 
portion of the optical fiber is then inserted and se- 
cured in one of the ferrules having a designated direc- 15 
tion of eccentricity by suitable means such as, for ex- 
ample, by an adhesive, preferably a UV-curable adhe- 
sive 52 (see FIG. 1). The portion of the optica! fiber 
which protrudes from an end face of the ferrule (see 
FIGS. 3 and 4) is scribed and broken after which the 20 
optical fiber and ferrule end faces are polished by 
techniques well known in the art. 

In accordance with this invention, steps are taken 
to reduce loss attributed to misalignment of fiber axes 
and to eccentricity of the optical fiber within the rec- 25 
tangular ferrule passageway 41 because the trans- 
verse cross section of the ferrule passageway is 
slightly larger than the largest transverse cross sec- 
tion of an optical fiber to be received therein. The fer- 
rule passageway may have dimensions that are as 30 
much as about 5 jim larger than those of the polari- 
zation-maintaining optical fiber end portion received 
therein. Generally, each side of the rectangular pas- 
sageway is about 3 greater than the correspond- 
ing side of the polarization-maintaining fiber. In a pre- 35 
ferred embodiment, the ferrules are made with the 
passageways having a short side of about 74 urn and 
a long side of about 143 urn to accommodate optical 
fiber having a transverse cross section with overall 
outer dimensions of about 70 urn by 140 ym. As a re- 40 
suit of these tolerances in passageway cross section, 
costs are reduced. 

Suitable alignment is accomplished first by caus- 
ing the outer cladding layer of the polarization-main- 
taining fiber to have the hereinbefore-described hy- 45 
brid configuration transverse to the longitudinal axis 
of the optical fiber. An end portion of the optical fiber 
is positioned in a passageway of a ferrule (see FIG. 
7), the passageway having a rectangular configura- 
tion which is larger than that of the fiber received so 
therein. The positioning is such that the long sides 27- 
27 of the optical fiber cladding layer 23 are parallel to 
the long sides 38-38 of the passageway 41. Then as 
mentioned hereinbefore the ferrule is provided with a 
tab 43 such that the tab extends radially of the ferrule 55 
and such that it is perpendicular to the long side 38 of 
the rectangular passageway 41 in the ferrule. In gen- 
eral, the tab 43 is in a predetermined angular orienta- 
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tion with respect to at least one straight side which de- 
fines the passageway and hence in a predetermined 
orientation with respect to the at least one straight 
side of the hybrid configuration of the outer cladding 
layer of the optical fiber end portion disposed therein 
and to the polarization axes of the optical fiber end 
portion. 

Further, the optical fiber end portion is caused to 
be disposed within the passageway 41 in a predeter- 
mined orientation with respect to the passageway and 
with respect to the direction of any eccentricity of the 
passageway in which it is disposed. In a preferred em- 
bodiment should the passageway be disposed ec- 
centrically as shown in FIG. 5, then the end portion 
of the optica! fiber 20 is caused to be biased in the 
oversize passageway toward the outermost long side 
38 of the ferrule passageway (see FIG. 7). Of course, 
it should be understood that the predetermined orien- 
tation could be such that the optical fiber is biased 
against the wall . of the passageway in a direction op- 
posite to the direction of eccentricity. What is impor- 
tant is that each ferrule which is used in the connec- 
tion have the optical fiber end portion in its associat- 
ed passageway in the same orientation with respect 
to the oversize passageway and to the direction of 
any eccentricity as that of the other ferrule to be con- 
nected thereto. That orientation may be predeter- 
mined by determining the direction of eccentricity of 
the ferrule passageway prior to securing the optical 
fiber end portion therein. Further, each optical fiber 
end portion also is caused to be biased toward a short 
side of the passageway in which it is disposed (see 
FIG. 8). Each fiber is terminated so that it is biased in 
the same direction toward the same short side 39 of 
the rectangular passageway. 

Two of the devices 30-30 are supported with their 
axes 36-36 being coaxial. Should the tabs 43-43 be 
aligned and should the fibers in the passageways be 
aligned, extinction ratio degradation and transmis- 
sion loss are minimized. It will be observed that if the 
tabs 43-43 are aligned, then the passageways 41-41 
of the two devices are such that the optical fiber end 
portions therein are aligned. 

Each of the connector bodies 42-42 and ferrules 
40-40 is adapted to be received in a coupling desig- 
nated generally by the numeral 60 (see FIG. 6). The 
coupling 60 includes a tubular member 62 having end 
portions 64 and 66 with each end portion including a 
longitudinally extending slot 67. In order to allow the 
connector 20 to be panel-mountable, the coupling 60 
includes a center portion 68 which is threaded and 
which is adapted to be inserted into a hole (not shown) 
in a panel. Also included in the coupling 60 at each 
end portion 64 and 66 thereof are assembly pins 73- 
73 which are displaced circumferentially from the slot 
67 at that end. See also U.S. patents 4,738,507 and 
4,738,508. 

In assembling the connector 50 which is shown in 
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FIG. 6, an installer panel-mounts the coupling 60 or 
otherwise positions it to receive the termination de- 
vices 30-30. Mounted within the coupling 60 is a 
sleeve 75. The sleeve 75 is provided with a longitudi- 
nal slit through the wall thereof and is adapted to re- 
ceive the ferrules 40-40 of the termination devices 30- 
30 and is a means for aligning the outer surfaces of 
the plugs. The sleeve 75 is disposed within the cou- 
pling 60 such that itfloats to allow for some movement 
of the ferrules 40-40 when they are inserted into the 
coupling. Further, the sleeve 75 causes the longitudi- 
nal axes 36-36 of the ferrules 40-40 mounted therein 
to be coaxial. 

An installer, in assembling the connector 50, in- 
serts the ferrule 40 of one of the terminations devices 
30-30 into the sleeve 75 with the pin 73 of the coupling 
being received in the longitudinally extending slot 55 
of the termination device. At the same time, the instal- 
ler has caused the tab 43 which extends radially from 
the connector body 42 of the one termination device 
30 to be received in a longitudinal slot 67 of the cou- 
pling 60. The movement of the ferrule 40 is discontin- 
ued when the tab 43 engages an inner end of the wall 
which defines the slot 67. Continued movement of the 
housing 45 against the bias of the spring 44 causes 
the housing to override the connector body. When the 
pin 73 at the one end of the coupling 60 reaches an 
inner end of the longitudinally extending slot 55, the 
operator turns the housing 45 to cause the pin 73 to 
become disposed and secured within the circumfer- 
entiaily extending slot 57 behind the latching portion 
58 (see FIG. 6). It should be observed that the hous- 
ing 45 is free to turn about the plug 40 and its asso- 
ciated connector body 42. This allows the housing 45 
to be turned independently of the connector body 42 
to cause the pin 73 to become disposed behind the 
latching portion 58. 

After these steps, the installer repeats foregoing 
the procedure with respect to the other termination 
device 30 to cause the ferrule 40 thereof to be re- 
ceived within the floating sleeve 75. The geometries 
of the coupling 60 and of the terminations 37-37 are 
such that when the ferrules 40-40 are received within 
the floating sleeve 75, and the tabs 43-43 bottomed 
out in the slots 67-67 of the coupling 60, end faces of 
the ferrrules 40-40 may abut each other. Also, with 
the pins 43-43 aligned, the polarization axes of the 
optical fiber end portions have the same predeter- 
mined orientation with respect to the ferrule passage- 
ways. As a result, transmission losses and extinction 
ratio degradation through the connector 50 are mini- 
mized. 

In a preferred embodiment, the ferrules are those 
of a prealigned rotary splice connector disclosed and 
claimed in priorly identified U.S. patent 4,691,986, 
which is incorporated by reference hereinto. Ferrules 
to be used in a connector are made from contiguous 
portions of a length of tubular stock 90 having a rec- 



tangular passageway 92 (see FIG. 9). As can be seen 
in FIG. 9, there are markings 94,96 and 98 by which 
contiguous end faces of contiguous segments can be 
identified at a later time. The tubular stock 90 also in- 

5 eludes means for identifying the angular relationship 
between contiguous ferrules, such as a line 100 or a 
groove 101 (see FIG. 9) that extends parallel to a 
longitudinal axis 102 of the stock. The line 100 or 
groove 101 need not extend the lengths of the seg- 

10 ments. Ferrule segments can be identified by means 
of a short line that crosses the boundary between the 
segments. Such a line also would serve to identify 
the contiguous ends of contiguous ferrule segments. 
Further, although in the currently preferred embodi- 
es ment, the ferrule segments are drawn glass, the in- 
vention is not so limited and the tubular stock may be 
made from any suitable material including ceramic, 
plastics or metal, for example, and shaped by proc- 
esses other than drawing. 

20 Two ferrule, segments 104, 106 (see FIG. 9) 

which are contiguously located in the tubular stock 
are used for a connector. Care also is taken that the 
end faces of the ferrule segments in which the optical 
fibers terminate are contiguous prior to separation of 

25 the ferrule segments from the tubular stock. The ro- 
tational markings on the ferrule segments permit ro- 
tational alignment of the ferrules after termination. As 
will be recalled, each marking means is normal to the 
long parallel sides of the passageway, and hence to 

30 the long side of the polarization-maintaining fiber out- 
er cladding and to one of its polarization axes. As a 
result, the polarization-maintaining axes of the two 
fibers are aligned. 

The preferred embodiment of this invention will 

35 be described with respect to FIGS. 10-14. Therein, a 
length 110 of tubular stock material such as drawn 
glass, for example, comprising two ferrule segments 
111-111 is terminated at each of its ends by a housing 
112 (see FIG. 10) which typically is made of a plastic 

40 material such as polycarbonate. It shouid be ob- 
served that the preform has a circumferential V-groo- 
ve 113 formed about its center plane. The housing 
112 includes a cavity 114 (see FIG. 11) for receiving 
an end portion 115 of the stock length 110 and in- 

45 eludes a small diameter portion 116. The small diam- 
eter portion 116 includes a passageway 118 which 
communicates with a tapered transition 119 from an 
enlarged passageway 121. The enlarged passage- 
way 121 is adapted to receive an end portion of a buf- 

50 fered optical fiber to be terminated and from an end 
portion of which the buffer layer has been removed to 
expose an end portion of optical fiber. When the buf- 
fered optical fiber is received in the enlarged passa- 
geway 121, the exposed portion of the optical fiber 

55 extends through the transition section 119 and pas- 
sageway 118 into a substantially rectangular passa- 
geway 122 (see FIG. 12) of ferrule segment 111. 
The housing 112 also includes an enlarged por- 
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tion 124 which is provided with a tab 126. During as- 
sembly of the housings 112-112 onto the end portions 
of the stock length 110, the housings are turned to 
cause the tabs to be aligned longitudinally. 

Each tab 126 is attached to an associated seg- 
ment in a predetermined manner. In the preferred em- 
bodiment, each tab 126 is attached to a segment to 
cause the tab to be perpendicular to the long side of 
the rectangular configuration of the passageway. As 
a result, when an end portion of the optical fiber 20 
without its coating is disposed in the passageway, the 
tab 126 will be normal to parallel sides of the hybrid 
configuration of the outer cladding layer and hence 
normal to one of the polarization axes of the optical 
fiber. 

Over a free end of each small diameter portion 
116 is positioned a collar 1 28. A compression spring 

129 is disposed concentrically about the small diam- 
eter portion 116 between the collar 128 and the en- 
larged portion of the housing and is adapted to snap- 
lock over a lip 125 of the housing 112. 

Afterwards, two of the marked ferrule segments 
111-111 with housings 112-112 mounted thereon are 
separated from each other along the circumferential 
groove 113 and are used to terminate two optical fib- 
ers (see FIG. 13). As emphasized hereinbefore, the 
terminations are such that the end faces in which the 
optical fibers terminate were contiguous to each 
other when the ferrule segments were unseparated 
portions of the stock (see FIG. 10). 

Also, the terminations are carried out so that each 
fiber end portion is disposed within its associated 
plug passageway in a predetermined orientation with 
respect to the direction of eccentricity of the passa- 
geway, as described hereinbefore. In the preferred 
embodiment, the end portion of each optical fiber is 
inserted into the passageway 122 of its associated 
ferrule segment 111 and biased in the direction of the 
tab 126 of the housing 112 in which the plug is mount- 
ed, that is toward the outside of the ferrule along a ra- 
dial line that extends from the longitudinal centroidal 
axis of the ferrule through the tab 126. Also, each fiber 
end portion is positioned so that it is biased toward the 
same short side of the passageway as viewed from 
an end face of the fiber end portion (see FIG. 8). 

An apparatus of this invention may be useful to 
position each optical fiber end portion in the passa- 
geway of a ferrule segment 111. Such an apparatus 

1 30 may be one which is shown in FIG. 14 and which 
may be used to position simultaneously each of a 
plurality of fiber end portions in the same orientation 
with respect to passageways in associated ferrules. 
Each of a plurality of ferrule segments 111-111 which 
are mounted in housings 112-112 and which had been 
contiguous pairs from the same length 110 is posi- 
tioned in a nest 132 in the apparatus 130. Each is 
positioned so that the tab 126 along each housing is 
received in a keyway 134 of the associated nest re- 



ceived therein. As can be seen in FIG. 14, the keyway 
1 34 of each nest is oriented downwardly. 

At this time, a curable adhesive material is inject- 
ed by a syringe (not shown), for example, into each 
5 ferrule passageway. Such an adhesive may be UV- 
curable. 

Then, an end portion of an optical fiber 20 which 
has had the coating 25 removed therefrom is inserted 
into one of the ferrule segments held in the apparatus 

10 1 30. This step is repeated until each of the ferrules is 
provided with adhesive and an end portion of an opt- 
ical fiber in its passageway. 

As can be seen in FIG. 14, the apparatus is pro- 
vided with a plurality of pivotally mounted wire-like 

15 bails 138-138. Each bail 138 is arranged so that a 
central portion thereof spans transversely an aligned 
optical fiber end portion of an aligned nest. The bails 
are supported from pintles 142-142 attached to a rod 
144. Aknob 146 is attached to an end of the rod 144. 

20 The bails are caused to be moved simultaneously piv- 
otally by the turning of the knob 146 to engage the 
plurality of optical fibers adjacent to their entrances 
into the ferrules and then moved further to move the 
optical fiber end portions in the rectangular passage- 

25 ways into engagement with the lowermost long sides 
of the passageways as viewed in FIG. 8. It should be 
remembered that in such a position, each optical fiber 
is oriented in the direction of the tab 126 on the ex- 
terior surface of the housing 112 of the ferrule seg- 

30 ment. Also, it will be recalled that the tab 126 is normal 
to the parallel sides of the outer cladding layer of the 
optical fiber. Because the tab 1 26 of each ferrule seg- 
ment is in the same orientation with respect to the di- 
rection of any eccentricity of the passageway through 

35 the ferrule segment, the optical fiber end portion with- 
in the passageway of a ferrule segment is in the same 
orientation with respect to passageway eccentricity 
as is the optical fiber end portion within the passage- 
way of another ferrule segment of the same tubular 

40 stock. 

Afterwards, each optical fiber is caused to be 
moved to cause it to engage with one of the short 
sides of the associated passageway (see FIG. 8). In 
a next step of making the connection, the adhesive 

45 material in each passageway is cured. The bails 1 38- 
138 are maintained in their moved positions, holding 
the optical fiber end portions in the lowermost por- 
tions of the passageways. Then the apparatus 130 is 
exposed to curing radiation such as UV energy to cure 

so and harden the adhesive material in each passage- 
way. As a result, each optical fiber end portion re- 
mains in its passageway in the same orientation with 
respect to the passageway. 

It should be apparent that should the optical f ib- 

55 ers be disposed in the ferrule passageways and 
biased toward the tabs 126-126, then the fibers each 
have the same orientation with respect to any eccen- 
tricity of the ferrule passageways relative to the cen- 
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troidal axes of the ferrules. In the preferred embodi- 
ment, the direction of eccentricities has not been de- 
termined because the ferrule segments have the 
same rotational alignment relative to each other after 
separation from each other as before separation. The 
tab 1 26 of each may be in any orientation with respect 
to any eccentricity of its ferrule passageway; what is 
important is that both tabs have the same orientation. 
As a result, the eccentricity component attributed to 
the eccentricity of an optical fiber end portion with re- 
spect to an oversize passageway in which it is posi- 
tioned has been eliminated substantially. 

Further, the apparatus 130 is useful even if there 
is no passageway eccentricity. The invention allows 
the use of an oversize passageway as described 
hereinbefore and ferrule segments are arranged such 1. 
that the. optical fiber in the passageway of each has 
the same orientation with respect to the ferrule pas- 
sageway and hence with respect to the tab 126. 

The splicing of the two optical fibers then is com- zo 
pleted by inserting the two ferrule segments into a 
suitable alignment device. One such alignment device 
which is preferred is disclosed in U.S. patent 
4,545,644. The use of a prealigned rotary splice 
which includes the use of contiguous ferrule seg- 25 
ments from the same tubular stock mounted in the 
alignment device of U.S. patent 4,545,644 is dis- 
closed in priorly identified U.S. patent 4,691,986, 

A multi-rod alignment device 150 (see FIG. 15) 
such as is shown in the above-identified U.S. patents 30 
4,545,644 and 4,691,986 includes three cylindrical 
alignment rods 152, 154 and 156 which are held with- 
in a flexible clip 1 58 such that the rods engage the fer- 
rules after their insertion into the alignment means. It 
is desirable that the alignment rods have substantially 35 
the same coefficient of thermal expansion as the seg- 
ments. The alignment rods 1 52, 1 54, and 1 56 may be 
turnedto tune further the two ferrule segments 111- 
111 held within the alignment device 150. 

Connectors according to the invention also com- 40 
prise means for maintaining a constant axial relation- 
ship between the fiber ends after the insertion of the 
plugs into the alignment means. Facilities for doing 
this are well known in the art and are not disclosed 
herein. Such facilities may include an organizer into 45 
which the ferrule assemblies and alignment device 
1 50 is inserted. The organizer is such that insertion 
of the assembly requires movement of each collar to- 
ward its associated housing and attendant compres- 
sion of the associated spring. It should be understood so 
that the axial relationship can be such that the ferrule 
end faces are in contacting relationship with each 
other or spaced apart with an index matching material 
therebetween. 

The groove 101 (see FIG. 9) which is formed 55 
longitudinally along the tubular stock 90 prior to sep- 
aration of the ferrule segments, e.g. 111 and 111, from 
the stock may be used to identify the angular relation- 
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ship between the contiguous ferrules. The groove fa- 
cilitates the rotational alignment of the ferrules with- 
out visual observation. For example, when using the 
alignment rods of U.S. patent 4,545,644, the first fer- 
5 rule segment 111 is inserted among the alignment 
rods such that one of the rods contacts the first ferrule 
along its groove. After the second ferrule segment 
111 is inserted, it is turned rotatably until the same 
alignment rod contacts the second ferrule along its 
10 groove. This latter alignment may be signaled by a 
click that occurs as the rod enters the groove. 



Claims 

15 

A connection between two polarization-maintain- 
ing optical fibers (20), said connection compris- 
ing 

first and second fiber supports (40) each 
having an associated longitudinal passageway 
(41) extending therethrough and opening to an 
end face of the support, each said longitudinal 
passageway having a cross section transverse to 
its longitudinal axis which is substantially rectan- 
gular (38,39); 

two polarization-maintaining optical fibers 
(20) each having an end portion disposed in the 
passageway of a respective one of said supports, 
each said optical fiber having an outer cladding 
(23) which has a hybrid outer configuration which 
in a cross section transverse to its longitudinal 
axis is defined by two ends (28) and by two sub- 
stantially parallel sides (27) such that said two 
parallel sides of said hybrid configuration are 
substantially parallel to one of the two orthogonal 
polarization axes of said each optica! fiber, each 
said optical fiber end portion being disposed in its 
associated passageway so that its parallel sides 
(27) are substantially parallel to the long sides 
(38) of said rectangular passageway, whereby 
said long sides are also substantially parallel to 
said one of said two orthogonal polarization axes 
of said each optical fiber 

marking means (43) associated with each 
said support and disposed in a predetermined ori- 
entation with respect to said long sides (38) of 
said rectangular passageway of said each sup- 
port, and therefore with respect to the parallel 
sides (27) of the hybrid configuration of said fiber 
end portion disposed in the passageway of said 
each support and with respect to said one of said 
polarization axes of said each optical fiber, said 
predetermined orientation being the same for 
both supports; and 

alignment means (42) for holding said first 
and second supports to cause said marking 
means of said supports to be aligned longitudin- 
ally and hence to cause the polarization axes of 
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one fiber end portion to be parallel to the polari- 
zation axes of the other fiber end portion, said 
connection being characterized in that 

each of said first and second fiber sup- 
ports (40) is constituted by a ferrule, and 5 

the transverse cross section (38,39) of 
each said passageway (41) in each said ferrule is 
larger than the largest expected transverse cross 
section (27,28) of an optical fiber end portion to 
be received therein and each said optical fiber 10 
end portion is secured within its associated pas- 
sageway, in a manner such that the optical fiber 
is maintained in contact in a predetermined loca- 
tion against the wall of the associated passage- 
way, said predetermined location being the same 15 
for both ferrules; whereby said optical fiber end 
portions so received and secured in their associ- 
ated passageways are, despite their eccentric 
positioning in said passageways, substantially 
longitudinally aligned, and with their polarization 20 
axes substantially angularly aligned with one an- 
other, when said ferrules (40) are maintained in 
said alignment means (42) with their marking 
means (43) longitudinally aligned. 

25 

2. The connection of claim 1 , wherein said marking 
means (43) is normal to the long sides (38) of said 
rectangular passageway (41) of said each sup- 
port (40), and therefore normal to the parallel 
sides (27) of the hybrid configuration of the opti- 30 
cal fiber end portion. 

3. The connection of claim 1 , wherein each of said 
ferrules (40) is obtainable by cutting off a seg- 
ment (111) of a tubular stock (104), wherein the 35 
segments of said stock for said first and second 
ferrules are continguous portions of said stock 

and such that contiguous end faces of the two 
portions of the stock which are to become said 
first and second ferrules are adjacent free end 40 
faces of the first and second ferrules and wherein 
each of said ferrules prior to separation from 
each other has a free end thereof received in a 
cavity of a housing (112), said housing including 
a large diameter portion and a small diameter 45 
portion, said housing having a passageway 
therethrough which is aligned with said passage- 
way in its associated ferrule segment when said 
ferrule segment is mounted therein, each said 
housing also including a tab (126) as said mark- so 
ing means and said housings being assembled to 
said ferrule segments to cause the tabs on said 
housings to be aligned longitudinally. 

4. A polarization-maintaining optical fiber termina- 55 
tion which is adapted to be connected to another 
polarization-maintaining optical fiber termina- 
tion, said polarization-maintaining optical fiber 



termination comprising: 

a fiber support (40) having an associated 
longitudinal passageway extending therethrough 
and opening to an end face of the support, said 
longitudinal passageway having a cross section 
transverse to its longitudinal axis which is sub- 
stantially rectangular (38,39); 

a polarization-maintaining optical fiber 
(20) having an end portion disposed in the pas- 
sageway of said support, said optical fiber having 
an outer cladding (23) which has a hybrid outer 
configuration which in a cross section transverse 
to its longitudinal axis is defined by two ends (28) 
and by two substantially parallel sides (27) such 
that said two parallel sides of said hybrid config- 
uration are substantially parallel to one of the two 
orthogonal polarization axes of said optical fiber, 
said optical fiber end portion being disposed in its 
associated passageway so that its parallel sides 
(27) are substantially parallel to the long sides 
(38) of said rectangular passageway, whereby 
said long sides are also substantially parallel to 
said one of said two orthogonal polarization axes 
of said optical fiber; and 

marking means (43) associated with said 
support and disposed in a predetermined orien- 
tation with respect to said long sides (38) of said 
rectangular passageway of said support, and 
therefore with respect to the parallel sides (27) of 
the hybrid configuration of said fiber end portion 
disposed in the passageway of said support, and 
with respect to said one of said polarization axes 
of said optical fiber, for facilitating the alignment 
of said polarization-maintaining optical fiber with 
another polarization-maintaining optical fiber; 
said termination being characterized in that 

said fiber support (40) is constituted by a 
ferrule, and 

the transverse cross section (38,39) of 
said passageway (41) in said ferrule is larger than 
the largest expected transverse cross section 
(27,28) of an optical fiber end portion to be re- 
ceived therein and said optical fiber end portion 
is secured within its associated passageway, in a 
manner such that the optical fiber is maintained 
in contact in a predetermined location against the 
wall of the associated passageway, thereby facil- 
itating the longitudinal and angular alignment of 
said polarization-maintaining fiber with another 
polarization-maintaining fiber. 

5. The optical fiber termination of claim 4, which 
also includes a housing (51) in which said ferrule 
(41) is mounted, wherein said marking means 
(43) is provided on said housing and said optical 
fiber end portion is disposed in said passageway 
(49) of said ferrule (40) in a direction which ex- 
tends radially through said marking means, and 
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wherein said marking means includes a tab which 
is normal to the long sides (38) of the passage- 
way, and therefore normal to the parallel sides 
(27) of the hybrid cross section of the polariza- 
tion-maintaining optical fiber. 



Patentanspruche 

1 . Verbindung zwischen zwei polarisationserhalten- 
den optischen Fasern (20), die folgendes umfa&t: 

eine erste und zweite Faserstutze (40), die 
jeweils einen ihnen zugeordneten und durch sie 
verlaufenden Langsdurchgang (41) aufweisen, 
der sich zu einer Stirnf lache der Stutze hin offnet, 
wobei jeder der besagten Langsdurchgange ei- 
nen quer zu seiner Langsachse liegenden Quer- 
schnitt aufweist, der im wesentlichen rechteckig 
(38, 39) ist; 

zwei polarisationserhaltende optische Fa- 
sern (20), die jeweils einen im Durchgang einer 
jeweiligen der besagten Stutzen angeordneten 
Endteil und einen aulieren Mantel (23) aufwei- 
sen, der eine gemischte Au&enkonf iguration auf- 
weist, die in einem quer zu ihrer Langsachse lie- 
genden Querschnitt von zwei Enden (28) und 
zwei im wesentlichen parallelen Seiten (27) defi- 
niert wird, so daB die beiden besagten parallelen 
Seiten der besagten gemischten Konfiguration 
im wesentlichen parallel zu einer der beiden or- 
thogonalen Polarisationsachsen jeder der besag- 
ten optischen Fasern liegen, wobei jeder besagte 
Endteil der optischen Fasern in seinem zugehd- 
rigen Durchgang so angeordnet ist, dali seine 
parallelen Seiten (27) im wesentlichen parallel zu 
den Langsseiten (38) des besagten rechteckigen 
Durchgangs liegen, wodurch die besagten 
Langsseiten auch im wesentlichen parallel zu der 
besagten der beiden besagten orthogonalen Po- 
larisationsachsen jeder besagten optischen Fa- 
ser liegen; 

Markierungsmittel (23), die jeder besag- 
ten Stutze zugeordnet und in einer vorbestimm- 
ten Ausrichtung gegenuberden Langsseiten (38) 
des besagten rechteckigen Durchgangs jeder be- 
sagten Stutze und deshalb auch gegenuber den 
parallelen Seiten (27) der gemischten Konfigura- 
tion des im Durchgang jeder besagten Stutze an- 
geordneten besagten Faserendteils und gegen- 
uber der besagten einen der besagten Polarisa- 
tionsachsen jeder besagten optischen Faser an- 
geordnet sind, wobei die besagte vorbestimmte 
Ausrichtung fur beide Stutzen gleich ist; und 

Ausrichtemittel (42) zum Halten der be- 
sagten ersten und zweiten Stutze, damit die be- 
sagten Markierungsmittel der besagten Stutzen 
in Langsrichtung ausgerichtet sind und die Pola- 
risationsachsen eines Faserendteils somit paral- 



lel zu den Polarisationsachsen des anderen Fa- 
serendteils liegen, wobei die Verbindung dadurch 
gekennzeichnetist, daft 

sowohl die besagte erste als auch die be- 

5 sagte zweite Faserstutze (40) aus einer Fuh- 

rungshulse besteht und 

der in Querrichtung liegende Querschnitt 
(38, 39) jedes besagten Durchgangs (41) in jeder 
besagten Fuhrungshulse grd&er ist als der groO- 

10 te erwartete in Querrichtung liegende Quer- 

schnitt (27, 28) eines darin aufzunehmenden 
Endteils einer optischen Faser und jeder besagte 
Endteil der optischen Faser in seinem zugehori- 
gen Durchgang so befestigt ist, dad die optische 

15 Faser an einer vorbestimmten Stelle mit der 

Wand des zugehorigen Durchgangs in Beruh- 
rung gehalten wird, wobei die vorbestimmte Stel- 
le fur beide Fuhrungshulsen die gleiche ist; wo- 
durch die so in ihren zugehorigen Durchgangen 

20 aufgenommenen und befestigten besagten End- 

teile der optischen Fasern trotz ihrer exzentri- 
schen Positionierung in den besagten Durchgan- 
gen im wesentlichen in Langsrichtung ausgerich- 
tet sind und ihre Polarisationsachsen im wesent- 

25 lichen winkelformig aufeinander ausgerichtet 

sind, wenn die besagten Fuhrungshulsen (40) so 
in den besagten Ausrichtemitteln (42) gehalten 
werden, daft ihre Markierungsmittel (43) in 
Langsrichtung ausgerichtet sind. 

30 

2. Verbindung nach Anspruch 1, bei der das besag- 
te Markierungsmittel (43) senkrecht zu den 
Langsseiten (38) des besagten rechtwinkligen 
Durchgangs (41) jeder besagten Stutze (40) und 

35 deshalb senkrecht zu den parallelen Seiten (27) 

der gemischten Konfiguration des Endteile der 
optischen Faser stent 

3. Verbindung nach Anspruch 1, beiderjededer be- 
40 sagten Fuhrungshulsen (40) durch Abschneiden 

eines Segments (111) eines rohrenformigen Ron- 
lings (104) er halten werden kann, bei der die 
Segmente des besagten Rohlings fur die erste 
und zweite Fuhrungshulse aneinander angren- 

45 zende Teile des besagten Rohlings sind, und 

zwar derart, daB aneinander angrenzende Stirn- 
f lachen der beiden Teile des Rohlings, aus denen 
die besagte erste und zweite Fuhrungshulse ge- 
bildetwird.benachbartefreie Stir nf lachen der er- 

50 sten und zweiten Fuhrungshulse sind, und bei der 

ein freies Ende jeder besagten Fuhrungshulse 
vor ihrer Trennung voneinander in einem Hohl- 
raum eines Gehauses (112) aufgenommen wird, 
wobei das besagte Gehause einen Teil groSen 

55 Durchmessers und einen Teil kleinen Durchmes- 

sers sowie einen Durchgang aufweist, der auf 
den Durchgang in seinem zugehorigen Fiih- 
rungshulsensegment ausgerichtet ist, wenn das 
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Fuhrungshulsensegment darin befestigt ist, wo- 
bei jedes besagte Gehause des weiteren eine 
Nase (126) als das besagte Markierungsmittel 
aufweist und die besagten Gehause an den be- 
sagten Fuhrungshulsensegmenten montiert wer- 5 
den, damit die Nasen an den Gehiusen in Langs- 
richtung ausgerichtet werden. 

4. Polarisationserhaltender Abschluft einer opti- 
schen Faser, derzurVerbindung mit einem ande- 10 
ren polarisationserhaltenden AbschluR einer op- 
tischen Faser ausgef uhrt ist, wobei der besagte 
polarisationserhaltende AbschluG der optischen 
Faser folgendes umfafct 

eine Faserstutze (40), die einen ihrzuge- 15 
ordneten und durch sie verlaufenden Langs- 
durchgang aufweist, dersich zu einer Stirnflache 
der Stutze hin dffnet, wobei der besagte Langs- 
durchgang einen quer zu seiner Langsachse lie- 
genden Querschnitt aufweist, der im wesentli- 20 
chen rechteckig (38, 39) ist; 

eine polarisationserhaltende optische Fa- 
ser (20), die einen im Durchgang der besagten 
Stutze angeordneten Endteil und einen auderen 
Mantel (23) aufweist, der eine gemischte AuRen- 25 
konfiguration aufweist, die in einem querzu ihrer 
Langsachse liegender Querschnitt von zwei En- 
den (28) und zwei im wesentlichen parallelen 
Seiten (27) def iniert wird, so daS die beiden be- 
sagten parallelen Seiten der besagten gemisch- 30 
ten Konfiguration im wesentlichen parallel zu ei- 
ner der beiden orthogonalen Polarisationsach- 
sen der besagten optischen Faser liegen, wobei 
der besagte Endteil der optischen Faser in sei- 
nem zugehdrigen Durchgang so angeordnet ist, 35 
dad seine parallelen Seiten (27) im wesentlichen 
parallel zu den Langsseiten (38) des rechtecki- 
gen Durchgangs liegen, wodurch die besagten 
Langsseiten auch im wesentlichen parallel zu der 
besagten der beiden besagten orthogonalen Po- 40 
larisationsachsen der besagten optischen Faser 
liegen; 

Markierungsmittel (43), die der besagten 
Stutze zugeordnet und in einer vorbestimmten 
Ausrichtung gegenuber den Langsseiten (38) 45 
des besagten rechteckigen Durchgangs der be- 
sagten Stutze und deshalb auch gegenuber den 
parallelen Seiten (27) der gemischten Konfigura- 
tion des im Durchgang der besagten Stutze an- 
geordneten besagten Faserendteils und gegen- so 
uber der besagten einen der besagten Polarisa- 
tionsachsen der besagten optischen Faser ange- 
ordnet sind, urn die Ausrichtung der besagten po- 
larisationserhaltenden optischen Faser auf eine 
andere polarisationserhaltende optische Faser 55 
zu erleichtern; wobei der besagte AbschluR da- 
durch gekennzeichnet ist, da& 

die Faserstutze (40) aus einer Fuhrungs- 



hulse bestehtund 

der in Querrichtung liegende Querschnitt 
(38, 39) des besagten Durchgangs (41) in der be- 
sagten Fuhrungshulse groBer ist als der grd&te 
erwartete in Querrichtung liegende Querschnitt 
(27, 28) eines darin aufzunehmenden Endteils ei- 
ner optischen Faser und der besagte Endteil der 
optischen Faser in seinem zugehdrigen Durch- 
gang so befestigt ist, da& die optische Faser an 
einer vorbestimmten Stelle mit der Wand des zu- 
gehdrigen Durchgangs in Beruhrung gehalten 
wird, wodurch die Ausrichtung in LSngsrichtung 
und die winkelfdrmige Ausrichtung der besagten 
polarisationserhaltenden Faser zu einer anderen 
polarisationserhaltenden Faser erleichert wird. 

5. AbschluB einer optischen Faser nach Anspruch 
4, der des weiteren ein Gehause (51) enthalt, in 
dem die besagte Fuhrungshulse (41) befestigt 
ist, bei dem das besagte Markierungsmittel (43) 
an dem besagten Gehause vorgesehen ist und 
der besagte Endteil der optischen Faser in dem 
besagten Durchgang (49) der besagten Fuh- 
rungshulse (40) in einer Richtung angeordnet ist, 
die radial durch das besagte Markierungsmittel 
verlauft, und bei dem das besagte Markierungs- 
mittel eine Nase enthalt, die senkrecht zu den 
Langsseiten (38) des Durchgange und deshalb 
auch senkrecht zu den parallelen Seiten (27) des 
gemischten Querschnitts der polarisationserhal- 
tenden optischen Faser steht. 



Revendications 

1. Connexion entre deux fibres optiques (20) a po- 
larisation unique, ladite connexion comprenant 

un premier et un deuxieme supports (40) 
de fibre chacun comportant un passage longitu- 
dinal (41) associe s'etendant a travers lui et de- 
bouchant sur une face d'extremite du support, 
chacun desdits passages longitudinaux ayant 
une section transversal e en travers de son axe 
longitudinal qui est substantiellement rectangu- 
laire (38, 39); 

deux fibres optiques (20) a polarisation 
unique, chacune comportant une partie d'extre- 
mite disposes dans le passage de Tun respectif 
desdits supporte, chaque dite fibre optique ayant 
un revetement externe (23) qui a une configura- 
tion externe hybride qui, dans une section trans- 
versale en travers de son axe longitudinal, est 
def inie par deux extremites (28) et par deux cdtes 
(27) substantiellement paraileles de sorte que 
lesdits deux cdtes paraileles de ladite configura- 
tion hybride soient substantiellement paraileles a 
Tun des deux axes de polarisation orthogonaux 
de chaque dite fibre optique, chaque dite partie 
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d'extremite de la fibre optique etant positionnee 
dans son passage associe de sorte que ses cdtes 
paraileles (27) soient substantiellement paralle- 
ls aux longe cdtes (38) dudit passage rectangu- 
laire, en consequence de quoi lesdits longs cdtes 5 
sont aussi substantiellement paraileles a I'undit 
desdits deux axes de polarisation orthogonaux 
de chaque dite fibre optique; 

un moyen de reperage (43) associe avec 
chaque dit support et dispose selon une orienta- 10 
tion predetermines par rapport auxdits longs cd- 
tes (38) dudit passage rectangulaire de chaque 
dit support, et done par rapport aux cdtes paral- 
lels (27) de la configuration hybride de ladite 
partie d'extremite de la fibre position nee dans le 15 
passage de chaque dit support et par rapport a 
i'undit desdits axes de polarisation de chaque 
dite fibre optique, ladite orientation predetermi- 
ned etant la meme pour les deux supports; et 

un moyen d'alignement (42) pour mainte- 20 
nir lesdits premier et deuxieme supporte pour in- 
citer lesdits moyens de reperage desdits suppor- 
te a s'aligner longitudinalement et par suite pour 
inciter les axes de polarisation d'une partie d'ex- 
tremite de la fibre a se mettre en parallele avec 25 
les axes de polarisation de Tautre partie d'extre- 
mite de la fibre, ladite connexion etant caracteri- 
see en ce que 

chacun desdits premier et deuxieme sup- 
ports (40) de fibre est constitue par un embout, 30 
et 

la section transversale (38, 39) en travers 
de chaque dit passage (41) dans chaque dit em- 
bout est plus grande que la plus grande section 
transversale en travers (27, 28) envisagee d'une 35 
portion d'extremite de fibre optique devant y dtre 
logee et chaque dite partie d'extremite de fibre 
optique est fixee a I'interieurde son passage as- 
socie, de telle maniere que !a fibre optique est 
maintenue en contact a un endroit predetermine 40 
contre la paroi du passage associe, ledit endroit 
predetermine etant le meme pour les deux em- 
bouts; en consequence de quoi lesdites portions 
d'extremite de la fibre optique ainsi logees et 
f ixees dans leurs passages associes sont, mal- 45 
gre leur position nement d£centre dans lesdits 
passages, alignees substantiellement longitudi- 
nalement, et avec leurs axes de polarisation ali- 
gned substantiellement angulairement I'un avec 
Tautre, quand lesdits embouts (40) sont conser- so 
ves dans lesdits moyens d'alignement (42) avec 
leurs moyens de reperage (43) alignes longitudi- 
nalement. 

Connexion de la revendtcation 1, dans laquelle 55 
ledit moyen de reperage (43) est normal aux 
longs cdtes (38) dudit passage rectangulaire (41) 
de chaque dit support (40), et done normal aux 



cdtes paraileles (27) de la configuration hybride 
de la partie d'extremite de la fibre optique. 

3. Connexion de la revendication 1, dans laquelle 
chacun desdits embouts (40) peut etre obtenu en 
coupant une section (111) d'un arbre tubulaire 
(104), dans lequel les sections dudit arbre pour 
lesdits premier et deuxieme embouts sont des 
parties contigues dudit arbre et telles que les fa- 
ces d'extremite contigues des deux parties de 
I'arbre qui doivent devenir lesdits premier et 
deuxieme embouts sont des faces adjacentes 
d'extr6mites libres des premier et deuxieme em- 
bouts et dans lequel chacun desdits embouts an- 
terieurement a la separation I'un d'avec I'autre a 
une de ses extremites libres logee dans une ca- 
vite d'un logement (112), ledit logement compre- 
nant une partie de grand diametre et une partie 
de petit diametre, ledit logement comportant un 
passage a travers lui qui est align £ avec ledit pas- 
sage dans sa section d'embout associee quand 
ladite section d'embout est montee dedans, cha- 
que dit logement comprenant aussi un panneton 
(1 26) en tant que dit moyen de reperage et lesdits 
log erne nts etant assembles avec lesdites sec- 
tions d'embout pour faire s'aligner longitudinale- 
ment les pannetons sur lesdits logements. 

4. Terminaison de fibre optique a polarisation uni- 
que qui est adapted pour §tre connected a une 
autre terminaison de fibre optique a polarisation 
unique, ladite terminaison de fibre optique a po- 
larisation unique comprenant: 

un support de fibre (40) comportant un 
passage longitudinal associe s'etendant a tra- 
vers lui et debouchant sur une face d'extremite 
du support, ledit passage longitudinal compor- 
tant une section transversale en travers de a son 
axe longitudinal qui est substantiellement rectan- 
gulaire (38, 39); * ■ 

une fibre optique a polarisation unique 
(20) comportant une partie d'extremite position- 
nee dans le passage dudit support, ladite fibre 
optique comportant un revStement externe (23) 
qui a une configuration externe hybride qui, dans 
une section transversale en travers de son axe 
longitudinal, est d6f inie par deux extr6mites (28) 
et par deux cdtes (27) substantiellement paraile- 
les de sorte que lesdits deux cdtes paraileles de 
ladite configuration hybride soient substantielle- 
ment paraileles a I'un des deux axes de polarisa- 
tion orthogonaux de ladite fibre optique, ladite 
partie d'extremite de fibre optique etant position- 
nee dans son passage associe de sorte que ses 
cdtes paraileles (27) soient substantiellement pa- 
raileles aux longs cdtes (38) dudit passage rec- 
tangulaire, en consequence de quoi lesdits longs 
cdtes sont aussi substantiellement paraileles a 
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I'undit desdits deux axes de polarisation orthogo- 
naux de ladite fibre optique; et 

un moyen de reperage (43) associe avec 
iedit support et positionne avec une orientation 
predeterminee par rapport auxdits longs cdtes 5 
(38) dudit passage rectangulaire dudit support, et 
done par rapport aux cotee paraileles (27) de la 
configuration hybride de ladite partie d'extremite 
de fibre positionnee dans le passage dudit sup- 
port et par rapport a I'undit desdits axes de pola- 10 
risation de ladite fibre optique, pour faciliter I'ali- 
gnement de ladite fibre optique a polarisation uni- 
que avec une autre fibre optique a polarisation 
unique; ladite terminaison etant caracterisee en 
ce que 15 

Iedit support (40) de fibre est constitue par 
un embout, et 

la section transversale (38, 39) en travers 
dudit passage (41) dans Iedit embout est plus 
grande que la plus grande section transversale 20 
en travers (27, 28) envisagee d'une partie d'extre- 
mite de fibre optique devant y etre logee et ladite 
partie d'extremite de fibre optique est f ixee a I'in- 
terieur de son passage associe, de telle maniere 
que la fibre optique est maintenue en contact a un 25 
endroit predetermine contre la paroi du passage as- 
socie, facilitant ainsi I'alignement longitudinal et an- 
gulaire de ladite fibre a polarisation unique avec une 
autre fibre a polarisation unique. 



5. Terminaison de fibre optique de la revendication 
4, qui inclut aussi un logement (51) dans lequel 
est monte Iedit embout (41), dans iaquelle Iedit 
moyen de reperage (43) estfourni sur Iedit loge- 
ment et ladite partie d'extremite de fibre optique 35 
est positionn6e dans Iedit passage (49) dudit em- 
bout (40) selon une direction qui s'etend radial e- 
ment a travers Iedit moyen de reperage, et dans 
Iaquelle Iedit moyen de reperage inclut un panne- 
ton qui est normal aux longs cotes (38) du passa- 40 
ge, et done normal aux c6t6s paraileles (27) de la 
section transversale hybride de la fibre optique a 
polarisation unique . 
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